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Goals of Talk

Understanad anatemy: and fitnction: of culi
Understand! etiology: of Cufifi Tiears

Learn key histeny:and physical exam fndings of
retater cuii patianolegy.

ldentify’ a Rotater Cuiii liear on MR
Understand Non-eperative: optiens

ldentify, approprate surgical candidates
Understandl artirescopic Cuiili repailr technigues

ldentify patients appreprate for new: Reverse
Total Sheulder Presthesis
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WWW. dravallone.com
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Presentation Notes
Not clear – vascular, impingement, intrinsic, extrinsic, multifactorial.  Present in many asymptomatic people.  


AnRatomy.
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Anatomy.

Enveloping cuili: off tendens help meve: the

SHEUICEN Inf Space
Sulscapularis
StprEspIRELlS
Infiraspinatus
Teres minor

Nichelas J. Avallone, M.D.
WWW. dravallone.com

Front View Muscles of the
Rotator Cuff

Subscapularis Back
/ View

Supraspinatus

Infraspinatus
Supraspinatus

ERIMG 2
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Presentation Notes
Provides circumferential reinforcement except in 2 areas:  the rotator interval and the axillary recess.


Eunction

Provides dymamic stability;
10 shioulaer

Act as key part off force
coupling 1N sheulder
mobien-
a keeps the goelf ball on the
tee
Contrbutes te) pPeWer: as
well

s SUpraspinatus and
Infraspinatus; previde 45%
and 90% oefi abduction and
external retation strength
respectively

Nicholas J. Avallone, M.D.
Colachis SC Jr et al. Arch Phys Med Rehabil. 1971 vwiwwww.dravallene.com



Eticlegy. of Cufl Tiears
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Many: Diffierent Causes

Iraumea
\V/ascular
Impingement
[Degenerative
Scapulethoracic/scapulohumeralmuscular imvalance
Developmental f
Instanility
Inflammatoery disease
latregenic
Multifactorial

Nicholas J. Avallone, M.D.
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Pathegenesis of Rotator Cuffi Trears

\/ascular factors
% [AtrnsIc
Impingement

m extrinsic

Nicholas J. Avallone, M.D.
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Vascular Factors

“Avatershed™ area or ‘critical zone” 1 ¢m
proximal te insertion site IS the most
common site of cuff tears wosely and coldie, 75 57

1963)

(3. 12. Vascular supply to the rotator cuff. 1 = suprahumeral branch; 2 = anterior
umeral eircumflex artery; 3 = suprascapular artery; 4 = posterior humer

circumflex artery. (From ref. 27, with permission.) N |Ch0| as J. Aval |One, VLD,
Www.dravallone.com



Presenter
Presentation Notes
Microinjection study of 72 cadaver shoulders.  Watershed area where anastomosis between osseous and tendinous blood supply.

Predispostion for articular sided tears.


Degeneration

Codman found
defects 1 ¢cm medial
1O INSEertion of cui;

Ereguency. off this
findingl Increased wiith
age

Concluded that
degeneratoen in
asseciation Wiith
tratma respoensinie

for cuff tears codman, Ann Surg, 1931 NICIIBIASHEAVAIIONEVIEDE
Wwww. dravallone.com

Rotator Cuff _

r
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Presentation Notes
Goes back to the hypovascularity concept.  In an early anatomic study.


Impingement

Impingement syndrome ﬂ

popularized: BY: NEeer wss 1972)

Repeated mechanical insult oy
coracoacromiallarch with arm: elevation

S Stages:
s Il Subacremiall edema, Remerhage: (age<=25)
s |1l Fibresis, tendoenitis (age 25-40)

x I, Partial or complete tear (age=40)

Nichelas J. Avallone, M.D.
WWW. dravallone.com
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Presentation Notes
Neer talked about anterior third of acromion and CA ligament as opposed to lateral which was previously accepted.  Neer attributed tears to mechanical impingement in 95% of cases.


IHooked acromions more likely to
have assoclated cuff tears

70% of retator cuif
tears haditype 3
acromion (heoked)

Clinical fiellew-up
study shoewed
asseciation LELWEER
Neoked acreomion and
PrESENCE Ol retator
cufili tears

Nicholas: J. Avallone, M.D.

Bigliani and Morrison, Orthop Transac, 1986 and 1987
WwWw.dravallene.cem
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Presentation Notes
17% type 1, 43% type 2, 39% type 3

Clinical study looked at outlet views and arthrograms.


Trauma

Greater tuberesity. firacture

Anterior dislocation In d@€ =401 (Nevasier, J5s5, 1988)
s SUpraspipatus tear, eccasional Infiraspinatus

s SUlscapulars tear With' recurrent instanility.
Posterior dislecation

s Infraspinatius; and teres mine: tears Wit
recurrent pesteror instanility

Nichelas J. Avallone, M.D.
WWW. dravallone.com



Micro-Trauma

Paltial=thickness; culi
tears; seen in young
[epetitive evernead
RArewing athletes

Nicholas J. Avallone, M.D.
WWW. dravallone.com



Presentation
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Typical Complaints

Pain;, Weakness, ot
IRSIdioUS GRSEL oF SPECIC trauma

2aln usually: anteror shoulder e down! the
AUMErus; te: the deltelai insertion

Al WerSe With overhead acuivity,
Night: pain ”

Nichelas J. Avallone, M.D.
WWW. dravallone.com
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Presentation Notes
Trauma – may be a trivial event like catching oneself on a railing or more severe like a dislocation.  Pain that is more posterior and radiates down you need to think more of the neck.


Cuff Tears are Common

96 normal vVolunteers of allfages had VIRI

Complete tearns in 14% anal partial-
thickness; tears; ieunadiin: 20%: of patients

Age>60: complete tears in 28% partlal
I 26%

Nicholas J. Avallone, M.D. v s Sher et al. JBJS. 1995
www.dravallone.com P- 05
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Presentation Notes
Based on this study the natural history is unknown – it could represent early disease in which symptoms have not yet developed.  Shows that asymptomatic shoulders with RCT on MRI can have normal function and you should not base management on MRI alone.


Natural History

Spontaneous; healing not expected e
GCCUIE — Wiay/?

m FIDEers under tension
s Retractien commen ,
x Defect bridged by bursal tissue |

s Proximal stumips typically,
avascular N

Nichelas J. Avallene, M.D. Fukuda, Clin Orthop, 1990
WwWw.dravallene.cem



Why doi some tears hurt and others
don't?

SIRce tears typically: donit heal there must
e Semetning else generating the pain

m Subacremial bursa Inflammation ¢ukuda, ¢ ornop
1994

» Presence ofi synovitis, intraarticular pathoelegy,
mechanical facters -

= Differences in pain tolerance ya .

Nicholas J. Avallone, M.D.
WWW. dravallone.com




PhRysIcall Exam

Nichelas J. Avallone, M.D.
WWW. dravallone.com



Physical Exam — Range of Viotien
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Strength Tlesting

Supraspinatus Infraspinatus Subscapularis

Nicholas J. Avallone, M.D.
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Physical Exam

Impingement Signs

a Neer: “Classic” m| HaWKIns:
Impingement | Impingement i
Arm elevid infferward plane Arm elevid shoulder level
Humerus int’ly, roet'd during elevn Intly ret'd whileradducted

I presence: of culi disease, pain
develops = 90° :

Accentuates pain by mechanical irritation
of cuff & biceps tendon beneath C-A arch

e
HE



Radiographic Examination

Nichelas J. Avallone, M.D.
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radiograpnic Examination

llrauma. Seres
« lirue AP

m 45° frem theracic

pDlanE; ass @It

| “r\AJJJrrr/ Je
= /0" AB

Lot

Nichoelas J. Avallone, Vi.D:
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MRI

Imaging study: ol choice: to) determine: the
status of the Rotater Culi

Petect fullfvs: partial-thickness tears

Accuracy ofi detecting full-thickness tears
appreximately 90%

Muscle quality’ and fatty’ degeneration

m ""?-_ -




coronal MRI Anatomy.

Slice 12118

Acramion

Fotatar cuff

Hurners [head)

Deltaid m. [lateral

Trapeziug m.

Suprazpinatus m.

Suprazcapular n. and a.

or acrormial part)

Scapula, glenoid

Subszcapulans m.

Hurners [zhaft)

Teres major and
latizzirws dorsl mm.



coronal Imaging| o
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Partial Tears

Best: seen with
Arthregram: Ui can
also; e appreciated
On teday’s higher
Tesla magnets

Nicholas J. Avallone, M.D.
WWW. dravallone.com




Complete Cuir T'ears

Ul FRICKNESS liear

Nichoelas J. Avallone, Vi.D:
WA, diravallene.com



Noeneperative lireatment
Options




reatment

Initial’ 77er=surgical tx fer Mest pts W/
Impingement & RCHJ, except young,

activerpts w/- acute,, massive avulsiens
O CUiliT or greater tuberosuty fx’s

Benavior mogdification tor control painiiul
Motions

Nicholas J. Avallone, V.DD.
www.dravallone.com



Physicall TTherapy

Step-Wise: pregression; of P progiam

a Streteh & strengthen RC musculature, deltoid
& Periscapuians

a All treatment iitially, perfermed elow: 20°
flexion in; scapulai plane




Injections

Stibacremial Injectiens? Controvers/al

Pl Blingd trall shewed no; difference
compared withr placehoer -Withiingten et
al; 1985

Adverse: afifects onl lecal tissues: 1.7/20 =4
Injections; had weak resid cufif tissue, hela
sutures poorly, Worse results; e
after' repair -Watson et 8

Nichoelas J. Avallone, M.D:
www.dravallone.com
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Nonoeperative Tireatment

Suceessitlin 33% ) to 92%,) o1 CASESs

Beker et al, ¢/ ortfiop, 1993
m 53 pts, avg. fellew-up 7 years
a 75%0 had satistiactory pain; relief

s Pis with leng:-standing pain
(=6 months), did worse

Wirth et aI, Ortfiop: Gl Norii A, 199K
x 60 pts;, 2 year follow-up
m 62% satistactory result
u 496 excellent

Nicholas J. Avallone, IV1.D.
www.dravalloene.com Full ThicknessRotator Cull Tears
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Boker avg age – 62.2.


Natural Histery ofi Neneperatively Treated
Symptematic Retator Cuffi Tears in Patients 60
Years Old or Younger

5. patients; fellewed! 2-3: years Wit full
thickness, rotator cull tears

Half had tears Increase: Ini size: eVer time

lAcrease in; pain correlated Witi Increase
I tear size

Autthors concluded that most Younger
patients; shiould have: thelr retater cul
tearS fIXEd Safran et al. AJSM 2011

Nichelas J. Avallone, M.D.
WWW. dravallone.com



Operative Internventions
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Surgical Indications

Presence ofi pain; or functional deficit that
Interferes withr ADL's that have net
[esponded tor censervative managenent
(typically: 2 1616 mentias)

ThIS proecess Is acecelerated In these Who
develop weakness after an acute 1njury
with ftll=thickness tear on VMRIF e yeURger
Individuals

Nicholas J. Avallone, IV1.D.
www.dravallone.com
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Presentation Notes
Cuff tear in itself is not an indication for treatment.  Conservative management usually 3 to 4 months.  When weakness is more prominent or progressive, more acute repair may be necessary.  If MRI is taken in a patient with new or progressive weakness shows a full-thickness tear, more timely repair is necessary.


Surgical Threatment Options

OpeEn
Mini-epen! (arthrescopic-assisted)

Nicholas J. Avallone, IV1.D.
www.dravallone.com



Open

Acromioclavicular
joint

Coracoacromial

[Large; incision With
significant: ameunRts of
dissection.

Significant pain
POStOPEratvely
Rarely usea new

Hoppenfeld, Surgical Exposures in Orthopedics — The Anatomic Approach 2™ ed, 1994

Nicholas J. Avallone, IV1.D.
www.dravallone.com



Mini-epen

“arthrescopic-assisted:
Start Withl arthrescopy/
Arthrescoepic subacromial

o

decompression o N

Smaller: skinl incision - PR oo
Deltoid|split without “=pt ! |
detachment EEEAN é
Repair performed threugh \ \
split \

Hoppenfeld, Surgical Exposures in Orthopedics — The Anatomic Approach 2" ed, 1994

Nicholas J. Avallone, IV1.D.
www.dravallone.com



Transition| to; Arthrescopic Repalir

Sulvey: of orthopedic surgeons

x 1998 — 5% ol AANA members surveyed did
all-arthrescopic

x 2008 — 249 oft AANA memers surnveyead did

all-arthrescopic % \ i~

=1 2005 — 62%) of 167 Surgeons, at a (" =
retater cuii sympesium at the |
Academy did all-artiarescepic

%‘T <
y
Nicholas J Avallone, MLDE g khart and Lo, JAAOS, 2006 '

www.dravallone.com




Advantages of Arthrescopy.

lLess, dissection,, trauma

Open requires repair threughn: anteroelateral
WIRGeW, — may. et see the Wwhole tear

Open approach Invelves only: mediall to
laterall repair mindset

Arthrescopy: allows fitll vistalizauien: of
entire tear and tear pattern

Allows visualization and! treatment of

partial-thickness: cuii tears |
Nicholas J. Avallone, IV1.D.

www.dravallone.com
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Presentation Notes
You have to bring the tear to the window.


Vpical Repair

Nicholas J. Avallone, IV1.D. Burkhart and Lo, JAAOS, 2006
www.dravallone.com
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Artarescopic Cu

IT Rep
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All-Arthroscopic Versus Mini-Open Rotator Cuff Repair:
A Retrospective Review With Minimum 2-Year Follow-up

Nikhil N. Verma, M.D., Warren Dunn, M.D., M.P.H.. Ronald §. Adler, Ph.D., M.D.,
Frank A. Cordasco, M.D., Answorth Allen, M.D., John MacGillivray, M.D.,
Edward Craig, M.D., Russell F. Warren, M.D., and David W. Altchek, M.D.

308! aithrescopIc repairs, 33 MInI-epPen
Nos significant difference in ASES scores

2% recuirent defect on ultraseund with
AIARESCORIC rEepair, 279 mini-Gpen

Persistent defect 7x more likely i eriginal
tear > 3 cm

Nicholas J. Avallone, V. D. Verma et al, Arthroscopy, 2006
www.dravallone.com
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Presentation Notes
Interesting to note that although the pts with persistent defects had less strength, the clinical scores and pain was the same.


Open Versus Arthroscopic Rotator Cuff Repair: A Comparative
View of 96 Cases

Eduard Buess, M.D., Kai-Uwe Steuber, M.D.. and Bernhard Waibl, M.D.

30l epen repairs (12 open;, 18 mini-=epen)
66, arthrescopic repairs

Arthrescopic group: had significantly: better
pail reliel and Righer patient satisfaction
rate (92.4% Vs. 60%)

ArtNrescopIc greup: had significantly. nore
/eS| ansWers: Inf guestions regarding
moebility

Nichoelas J. Avallone, V.. Buess et al, Arthroscopy, 2005
www.dravallone.com
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Presentation Notes
92 to 80% not significant.

So it may be that the gold standard is now moving towards arthroscopic.


Partial-Thickness Rotator Cuff
Tears

Viean AP dimension of
supraspinatis
INSEertion = 25 mm

Viean medial to) lateral
thickness:

n 1106 mm at retator
Interval

m 12.1 mm at midtendon

s 12 mm at posterior

edge
Nichoelas J. Avallone, V.. Ruotolo et al, Arthroscopy, 2004
www.dravallone.com




Partial-Thickness Rotator Cuff
Tears

[Fess than 50%:; oif

thickness: ,

s e |less than 6: mm 1
Off expoesed bone

= Most recommend
debridement alone

m Suture
appreximation
technigue

Nichoelas J. Avallone, M.D:
www.dravallone.com



Partial-Thickness Rotator Cuff
Tears

Greater thamn 50%: eiff thickness:
= IE greater than 7 mni exposedl bene
s Repair via transtenden technigue
o]
s Complete the tear and then repair

Nicholas J. Avallone, IV1.D.
www.dravallene.com




Massive Rotator Cuff Tears

iears greater tham 5
C or Involve
detachment oi' 2 o
MOKE Entire tendons

Vay extend meadialli to
glenoid

IHIgher rate eff fanure
of repailrr (some
studies show: 50%
fallure rate)

Nichoelas J. Avallone, M.D:
www.dravallone.com
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Presentation Notes
And may form adhesions on cuff’s bursal or articular surface.


Massive Rotator Cuff Tears

Margin convergence
side-to-side sutures

Freatment optiens:

x Limited deldrdement
andl decempression

Partialrrepair
MIRI-GRER: repair;
ALAFESCORIC repair
Fendoen transfers

Sheulder
nemiarthroplasty,

s Reverse Total
Shoulder Arthroplasty

Anterior

Nicholas J. Avallone, IV1.D.
www.dravallone.com
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Presentation Notes
Don’t release CA ligament if there is superior migration of the head and an irreparable tear.  Partial repair may include repair of infraspinatus onto tuberosity but the superior defect is not closed.  This allows for restoration of balance between posterior and anterior cuff, thus giving you the stable fulcrum needed for glenohumeral motion.


Pouple Row

WIith ANnc




Comparison of the Clinicall Outcomes of Single- and
Double-row Repairs in Rotater Cuff Tears

7.8 patients operated on fexr full-thickness
fetator: cuiii teéars

Nor difference petween single and doukle
W fixation! fer small te: meditm: Sized
tears

Significant difference: inf ASES and
Constant SCores; iavorng double rew
fixation for massive cuff tears park etal. asy 2008

Nichelas J. Avallone, M.D.
WWW. dravallone.com



Postoperative: Management

SIiNG el 4 ter 6 Weeks
Passive: external retation startediimmediately,

Passiver overiead stretehing| started: at 4-6
WeekKs

Muscle strengthening started at 10-12 weeks
for cufi

Returm te, work usually: -4 montihas pestep
altheughr full strength net usually:achieved
until 6-12' months pestep

Nicholas J. Avallone, IV1.D.
www.dravallone.com
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Presentation Notes
Found that sharpey’s fibers do not form until 12 weeks post-op.


Reverse Total Shoulder
Replacement

A goed epuIeRLfor a rotator culi-aeficient
shoulder with: painfitifarrtairts

Nichelas J. Avallone, M.D.
wnw. dravallone com



Preblems caused by retator cuiif-
deficient shoulder

\Weakness or inanility terinitiate anduction

SUperer migratien of the hiumeral head
calsing Impingement en the acemion

Pelteid shertening
causing| fitrther
aduction Weakness

Unstable center of
rotation

Image Courtesy of Zimmer



Reverse Total Shoulder Principles

Create congruent,
stalle: joint striace

Viedializes: center of;
rotatien and
lengthens: lever amm
O humerus,, thus
placing tension en the
deltold anaallewing i
to function' as an
abaductor:

Image Courtesy of Zimmer
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Constraint not as great as previous designs


DISEase processes that may: qualify,

ROtater CuUili arthropatay

RNEumateld pauents With rotator cufitear;
=alled Hemiartareplasty
AcUte 4-part firactures
Maltiniens/NeRURIGAS




Complications

Overall, 19%inf the largest study, cuirently,

avallabler (revisioni surgeny s7% Vs 13%
for prmany. arthroplasty)

Pisiecation: 7..5%
Infection: 4.5%

Walch et al. JBJS 2007

Nicholas J. Avallone, M.D.
WWW. dravallone.com


Presenter
Presentation Notes
Mixture of radiographic lucencies, fractures of the glenoid and humeral stem found.; Werner et al. 2005; out of France


Results

37 point: Constant Score Inprovement
(avg. 23' — 60Ieut ofi pessible 100! points)

51 degrees of Imprevement in
active elevation

173 out of 186 patients satisfied
OIf Very: satisfied

Best results feund!in: priniany.
arthreplasty. el retater culi
arthrepatny.

Nichelas J. Avallone, M.D.
www.diravallene.com Walch et al. JBJS 2007



Indications

Narrew Indications for best results
Pseudoparalysis
Age greater tham 65 and low demand

Goodl glenoidibone
Functioning lateral deltoid

ANErOSUPEror escape;
Pain 4

Nicholas J. Avallone, M.D. b
www.drravallone.com R
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Active elevation less than 90 degrees


Conclusions

Rotator Cufi iears; are common

reatment imivally wWith physicall therapy: except
I YeUNGEer patients and these With acute: trauma

Arthrescepic VManagement appears ter have
petter early results with less pain,, verdict still
OUTL 6N Iong-telim Cempansen Vs mini-epen

Reverse letall Sheulder new: availalle: for
patients With Irreparanie: tears

Nicholas: J. Avallone, M.D.
WwWw. dravallone.com



Thank You
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